Introduction
IT is well known that the human lens is rich in glutathione and that this substance disappears totally from the lens in senile cataract. Glutathione is remarkable in being the most labile sulphur-containing substance in the body. It is, as we know, closely associated with tissue respiration, which assumes special importance in a non-vascular tissue such as the lens. The relation of glutathione to the general sulphur metabolism of the body has never been determined (Lewis), either in the normal subject or in disease. As a first step towards this investigation it was thought worth while to estimate the blood glutathione in cases of senile cataract and other ocular disease, the range for blood glutathione in the normal being already well known. In addition, in some concurrent investigations (Bourne and Campbell), a study was made of the sulphur metabolism in the same types of patients, by giving diets of known sulphur value and estimating the corresponding sulphur excretion in the urine. The figures obtained from the two series of experiments provide an interesting first record of the relation of blood glutathione to sulphur metabolism, particularly in senile cataract as compared with other ocular disease. In actual fact, the sulphur metabolism in these cases was not found to be abnormal, as might have been expected.
Historical
The bulk of the glutathione present in the blood is in the reduced form, which varies from 25-41 mgm. per 100 c.c. (average 34), while the oxidised form varies from 3-11 mgm. (Woodward and Fry) . This is in agreement with the earlier observations for THE BRITISH JOURNAL OF OPHTHALMOLOGY Battistini (1933) found no variation in a numberof diseases. Senturia (1934) in a large variety of ocular disease she found an increase in every type of case, ranging from 15-60 mgm. She states that there was an accompanying rise in the red cell count, and whereas the factor GSH/r.b.c. was 4 in the normal, it was 6-8 in ocular disease, and even higher in keratitis.
Experimental
The usual methods for the estimation of glutathione were based on the reduction of iodine, but in the last few years, reducing substances other than glutathione have been shown to be present in the tissues, e.g., thionine and ascorbic acid (Vitamin C), which interfere with the estimation. Thus in the ox lens, 1/5 of the total reduction of iodine by a trichloracetic acid filtrate, formerly ascribed wholly to glutathione, is due to Vitamin C, and in the case of a human lens from a 30-year-old subject, 28 per cent. of the reduction was due to Vitamin C. (Euler and Martius.) For the present series of estimations, therefore, the method of Woodward and Fry (1932) was used, in which the interference from other substances is very small. Thus the amount of thionine in the blood could cause at the most an error of 3 mgm. per cent., while Vitamin C is present in the reduced form to the extent of only 0.5 mgm. per 100 c.c. blood. One slight variation was made in the method, viz., in order to obtain the figure for total glutathione, reduction of the solution with zinc was carried out at 370C. instead of at room temperature.
In every case, samples of venous blood were analysed immediately after withdrawal, the blood being taken not less than two hours and a half after a meal. As the range of glutathione has been adequately demonstrated for the normal, the estimations on patients with senile cataract were compared with those from cases of other ocular disease, exclusive of any condition affecting the lens. In cataract patients, the blood was taken at a time when there was no active absorption of lens matter in progress, i.e., after a preliminary iridectomy when the lens had not been An example is given of the controlled normal diet of 2,347 calories which was most used, and details of the high and low protein (i.e., high and low sulphur) diets can be found elsewhere, in a full description of the investigation of the sulphur metabolism in these patients (Bourne and Campbell). The results are summarised in the following tables. The abbreviations " GSH " and "GSSG " are used to signify reduced and oxidised glutathione respectively. The sulphur and protein values of foodstuffs were taken from Sherman's " Chemistry of Food and Nutrition," 1933. (2) In comparison with reduced glutathione, the oxidised glutathione shows considerable variation, especially in non-cataract cases, but no significant change.
(3) The factor GSH/r.b.c. is not raised above the normal value in ocular disease, and shows the same range in senile cataract as in other ocoular conditions, including active keratitis (cf. Vele).
Comment
Although these results are negative, it is particularly interesting to find that the blood glutathione, like the blood calcium, remains constant over a certain range in a variety of conditions of age and disease. Moreover, in ocular disease, it appears to be unaffected by the sulphur metabolism of the body, even when there is a large variation in the amount of sulphur which is being ingested. This is probably true also for normal subjects.
In conclusion, I am indebted to the Birmingham and Midland Eye Hospital for a research grant covering the cost of these investigations. I am grateful to my colleagues on the staff for allowing me free access to their cases, and to Miss Marshall' for doing the blood-counts.
